Abstract-The dyadic Green's hction for an unbounded anisotropic medium is treated analytically in the Fourier domain. The Green's function is initially expressed as a triple Fourier integral, which is next reduced to a double one by performing the integration over the longitudinal Fourier variable. The singular behavior of Green's dyadic as the observation point traverses the source point is discussed for th, misotropic m e .
Introduction
The radiation characteristics of electromagnetic sources in unbounded anisotropic media are of great current interest fiom both theoretical and a practical point of view. In treating such problems, many papers have been published. The treatment of wave radiation and propagation in or dyadic function for anisotropic media can be found in [ 1 H 9 ] . In [9] , the dyadic Green's function in a biaxial anisotropic medium is treated by means of a Fourier transform and the delta-type source singularity is examined carefully. In the present work, the dyadic Green's hction for an unbounded anisotropic medium is derived in the Fourier transform domain in a cylindrical coordinate system with the similar method in literature [9] . The medium is characterized by a tensor relative dielectric
"0" ;I. (1) where E~, E~, E~ are real positive quantities. The anisotropic medium described by (1) includes a wide array of physically realizable media, for exampll, plasma, uniaxial materials, and biaxial materials, etc. The medium is magnetically isotropic with the scalar relative magnetic permeability PO = 4n x 1 0-7 H / ~tl .
The Dyadic Green's function is fmtly determined as a triple inverse Fourier integral. Then, the integration over the longitudinal Fourier variable h is performed and the far-filed behavior of the two kind of constituent waves that appear is studied in the spectral domain. The singular behavior of Green's dyadic as the observation point traverses the source point is discussed for the anisotropic case. When E , . = = 0 in (l), the dyadic Green's functions coincide with that of Cottis, Vmnouras and Spyrou [9] . Similar to the literatm [9], the cylindrical coordinate system provides the opportunity to point out the different forms of the delta source term according to the different principal volume implicitly assumed. An exp(-jwt) time dependence is assumed throughout the text.
Formulation of the Problem
This dyadic Green's function due to a point source excitation located at J inside an anisotropic medium is defined as the solution of the vector wave equation. 
where ko isthefiee-spacewavenumberand I is the unit dyadic. Using Fourier transform, the formal solution
is Fourier transform of G(r, r') and (4) is the Fourier transform variable in cylindrical coordinates ( p , pp, A ) . The l i m i t s of inegration in (3) run h m -00 to +CO and are omitted for simplicity; this convention will be maintained in the following. The dielectric tensor of (1) 
,533 = E , 
=T
with T = T due to the orthonormal nature of the cylindrical coordinate system.
Integration over the longitudinal Fourier Variable
In this section, the case corresponding to r # r' will be examined, while the case r+r' will be examined in Section 4. A study of the integrand function of (26) is necessary.
Firstly, a carefbl examination of the integral function with respect to the (oP Fourier variable reveals that two kinds of integrals over pp appear; those related to the tensor elements u p p , U,, , u P p , u w , and
that are zero when m+n is odd and those related to u p , u p , uzp , and U,, that are zero when m+n is even. Taking into account, (28) is written as m,n M=--rX)n=--O m,n m=*n=--rX) 
Derivation of the Delta-type source singularity
The singular behavior of Green's dyadic as the observation point traverses the some point has been extensively discussed over the past 30 years for the isotropic case [ l O H l S ] . To the author's knowledge, to date, most analyses do not treat the singular behavior of Green's dyadic for the anisotropic case. Only very recently, the singular behavior of Green's dyadic for the biaxial case is discussed in the literature [9] .
Upon inspection of (13)---(14), taking into account (15) and (21), it may be seen that such are the$ term in app and the A4 term in ann , respectively,
.
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Using the same method of the literature [9], we can readily see that the delta-type term, which is the same with that of [9], is ~ 6(r -f)E in the case of pillbox principal volume.
Likewise, in the case of a needle-shaped principal volume. the (37) term contributes to the delta-type term
In the biaxial case E= =q, E~ =g2, E, , = E~,
cy. = 0 , the above terms reduce to
The expression coincides to that given in the literature [9] . In the isotropic case g1 =g2 = c3 = E the above terms reduce to -( > ; + @j)S(r -r') for a needleshaped principal volume or -S(r -r')Z for a pillboxshaped principal volume. Both expressions coincide to those given in literature [ 131. 
Conclusion
The dyadic Green's function for an unbounded anisotropic medium is treated analytically in the Fourier domain. The Green's function is initially expressed as a triple Fourier integral, which is next reduced to a double one by performing the integration over the longitudinal Fourier variable. The singular behavior of Green's dyadic as the observation point traverses the source point is discussed for the anisotropic case. The delta-type source term has been extracted for both a pillbox-and needle-shaped principal volume. In the limits sxr f E, , , , # cZz and = cV = 0 , the term reduces to the corresponding biaxial case given in the literature [9] .
